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Abstract
The elk staff is a characteristic Stone Age artefact from the Baltic region. The most elegant specimens have been found in 
the Olenij Ostrov burial site and various Stone Age sites in Šventoji. In 2016, the use-wear of artefacts found in the Stone 
Age sites of Šventoji was studied microscopically under a magnification factor of 690. The research effort also resulted in the 
successful dating of one of the staves found at the third archaeological site of Šventoji. The article presents the results and 
findings of the study, supplementing what is already known about the artefacts.
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In t roduc t ion
The Stone Age sites of Šventoji were discovered in 
1966 in western Lithuania, between the resorts of 
Palanga and Šventoji (closer to the latter). Archaeolo-
gists began studying the sites the very same year. The 
area was a wetland formed by the no-longer-existing 
Baltic Sea Lagoon, and the Stone Age sites in which 
the staffs were found lay along its shore (Fig. 1) (Kun-
skas 2005). The lagoon itself took shape no earlier than 
midway through the Atlantic Period, at the peak of the 
Littorina Transgression (Piličiauskas et al. 2012). This 
explains why no sites dating before the fifth millen-
nium BC have been discovered here so far. 
Two large staffs, 44 centimetres and 42 centimetres 
long, were discovered at the third archaeological site 
of Šventoji in 1972, while one smaller staff, measur-
ing 14.8 centimetres, was found during excavations at 
Šventoji site 4B in 1989 (Rimantienė 2005, pp. 267, 
329). 
Much has been written about the elk head staffs. The 
staffs themselves and the circumstances of their dis-
covery were described in detail by the archaeologists 
who found them, Nina N. Gurina (1956) and Rimutė 
Rimantienė (1979). All known images of elks in the 
Baltic region are most comprehensively summarised 
by Christian Carpelan (1974, 1975) in two studies 
published in Finnish and Swedish. Elk images were 
also analysed by Ilze Loze (1970), Božena Wyszomir-
ska (1984), Adomas Butrimas (2001), Marius Iršėnas 
(2000) and Ekaterina Kashina (2011). In addition to 
presenting various facts about the appearance of the 
elk staffs and the circumstances of their discovery, 
they also offer interpretations as to their meaning and 
function. A good part of the material that allowed re-
searchers to formulate their interpretations was pro-
vided by the context of the finds at Olenij Ostrov. The 
staffs were laid alongside male skeletons in collective 
graves. This context provided researchers with clues 
about the status, sex and age associated with the staffs, 
as well as their relationship to other artefacts found at 
the burial sites (Iršėnas 2000, p. 99; Iršėnas 2006, pp. 
303–306; 2010, pp. 176–177). 
The context surrounding the staffs at the Šventoji sites 
does not lend itself to interpretation so easily. In her 
study of the Stone Age sites of Šventoji, the archaeolo-
gist Rimutė Rimantienė writes that the staffs were in 
relatively deep (80, 140 and 100 centimetres) layers 
of lake sediment (gyttja). She goes on to conclude that 
the staffs were either washed over by later floods, or 
thrown into the water on purpose (Rimantienė 2005, 
pp. 340–342). We can only guess what actually hap-
pened: was this an act of sacrifice, simply a lost be-
longing, something that was thrown out, or otherwise 
lost?
As we did not see any further possibilities for extract-
ing and interpreting information from the actual site 
of discovery, we chose to approach the artefacts with 
a use-wear analysis. In 2016, we examined the three 
staffs from Šventoji through a microscope, and took a 
sample from one of the staffs for radiocarbon dating. 
Our findings allowed us to add to Rimutė Rimantienė’s 
admirable description with new measurements and im-
ages, as well as new insights into how the staffs were 
used and their place in the chronological history of the 
Baltic region. The use-wear analysis was conducted 
using an Olympus SZX16 stereoscopic microscope 
hooked up to a DP72 camera that records images of the 
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Fig. 1. A map of the Stone Age sites at Šventoji where the elk staffs were found: 1  the studied sites; 2  the boundary of the 
Šventoji Neolithic settlement (compiled by Tomas Rimkus).
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Fig. 2. The staff from the Šventoji 3 site, 44 centimetres long, and a detail. Antler, LNM EM 2132: 397 (photograph by 
Marius Iršėnas).
Fig. 3. Thin ornamental scratches. The staff from the Šventoji 3 site. Antler (photograph by Gvidas Slah).
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object and represents them as illustrations. The images 
were processed with Image-Pro Express 6.3 software. 
Technological traces and other important traces on the 
staffs were at their greatest visibility when magnified 
by a factor of 7 to 63. 
Use -wear  ana lys i s 
The large 44-centimetre and 42-centimetre staffs from 
the Šventoji 3 site, and the smaller 14.8-centimetre 
staff from site 4B, were examined microscopically. 
Before we launch into a description of our find-
ings for the 44-centimetre staff from Šventoji 3, it is 
worth citing the great description presented in Rimutė 
Rimantienė’s monograph ‘The Narva Sites of Šventoji’ 
(Šventoji. Narvos kultūros gyvenvietės): 
‘The cross-section of the lower part of the 44-centi-
metre staff is of a quadrangular shape, while a slightly 
rounder and thicker part leads into the carved elk head. 
The two ears are carved out of the brow tines, and they 
are separated by a small groove. The head, from the 
tips of the ears to the nostrils, measures 14 centimetres 
in length. The carving was made by someone who had 
a very good knowledge of the animal’s anatomy, and 
emphasised its most characteristic features, as well as 
adding various details to make the figure come alive. 
These include, for example, the slight but characterful 
bump on the animal›s forehead, almost at the level of 
its eyes, that gives the carving life. The eyes have an 
almond-shaped contour, and are followed by a slight 
slope down the entire long hump up to the nose. The 
muzzle is almost quadrangular, and orifices are carved 
out for the nostrils. Above the pronounced and protrud-
ing lower lip so characteristic of the elk are the teeth, 
carved out with a gap in place of the canine teeth, a 
common feature of herbivores. The underside of the 
jaw depicts a dewlap and a beard, represented by two 
rows of herringbone-pattern scratches that stretch from 
the underjaw to the ears. Just below the neck is a carv-
ing of a small rounded growth. The surface of the en-
tire head is very elegantly polished, while the nose and 
ears are decorated with thin criss-cross scratches. The 
lower part of the ritual staff is of a quadrangular cross-
section and narrows towards the bottom, where a cy-
lindrical hole is carved out’ (Rimantienė 1979, p. 106).
A microscopic examination of the staff revealed trac-
es of stone polishing at the edges: the scratches were 
made on an already polished surface (Fig. 3). A flint 
Fig. 4. Tooth incisions. The staff from the Šventoji 3 site. Antler (photograph by M. Iršėnas and Gvidas Slah).
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knife was used to create the thin ornamental, some-
times double, scratches. 
The tooth and lip lines are carved deeper into the bone. 
The line was made by using a 0.4-millimetre cutter, 
while the nine lines that mark the eight teeth were 
made with at least three incisions (Fig. 4). The depic-
tion of the teeth illustrates a good knowledge of the 
elk’s anatomy: the teeth are only carved out of the low-
er lip because the elk does not have teeth at the front 
of its upper jaw (Fig. 5) (Lietuvos fauna 1988, p. 254). 
Only half as many teeth are carved out, 12 across both 
sides, while there should be 24, but the gap between the 
front teeth and the molars is depicted accurately, and 
both the teeth of the lower and upper jaws are shown 
(Fig. 4). It is obvious that this knowledge of an elk›s 
teeth could only have been gathered by studying the 
skull of a hunted specimen, because the observation of 
a live elk would not have revealed its dental anatomy. 
To paraphrase the art historian Ernst Gombrich (1960), 
the staff depicts not just what its creator saw, but what 
the creator knew. At present, it is the only known de-
piction of teeth in the entire collection of elk images of 
the Baltic region. 
The cylindrical growth on the underside of the jaw 
depicts the dewlap, and was carved out with a knife. 
The decoration that stretches across the underjaw was 
carved out with a cutter (0.7 millimetres) (Fig. 6) and 
later polished. The much wider decorative incisions on 
the ear were also made with a cutter, but the surface 
was later polished with scouring rush (Equisetum hy-
emale L.). The almond-shaped eyes were carved out 
using a flint knife (0.25 to 0.41 millimetres) (Fig. 7). A 
shallow linear knife incision marks one iris, which is 
an accurate representation of a live elk’s iris. 
The elk head is separated from the rest of the staff with 
a tooth-marked relief line that stretches from the ear 
Fig. 5. An elk skull (from Lietuvos fauna 1988, Fig. 253).
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Fig. 6. The decoration on 
the underjaw. The staff 
from the Šventoji 3 site. 
Antler (photograph by Stasė 
Butrimienė).
Fig. 7. A carved eye and iris. The staff from the Šventoji 3 site. The eye of the elk and its iris.
Fig. 8. The hole at the bottom of the staff from the Šventoji 3 site and the use-wear analysis indicate the position the staff 
was carried in (photograph by Gvidas Slah and Marius Iršėnas)..
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to the underjaw and links with the line demarking the 
jawline. 
The bottom of the staff is cut and sharp-edged. It was 
completed with a knife and later polished. The hole at 
the bottom of the staff was created using a flint drill 
from both sides. The hole shows traces of considerable 
wear, which indicates that the staff was carried upside-
down (Fig. 8). Traces of this same method of carrying 
were also recorded on the small staff from the Šventoji 
4 site.
The same archaeological dig led to the discovery of a 
second elk staff at the Šventoji 3 site (Fig. 9). The cir-
cumstances of the find and the staff itself are described 
by Rimutė Rimantienė: ‘Approximately ten metres 
from this staff, not far from the edge of the lake, at a 
depth of 80 centimetres below the bottom of the lake, 
a second staff, similar to the first, was found. The staff 
itself was 42 centimetres long, and had a 23-centime-
tre-long head, measuring up to the ears. It was carved 
much the same way as the first, with the head made of 
the main beam at the base of the elk›s forehead, while 
the ears were made of the brow tines. However, the 
staff appears to be incomplete: the incisions at the back 
of the body have not been smoothed out, and the head 
lacks detail. The only characteristic feature present is 
the prominent growth on the underside of the jaw, the 
Fig. 9. The staff from the Šventoji 3 site, 42 centimetres 
long. Antler, LNM EM 2132: 396 (photograph by Marius 
Iršėnas).
Fig. 10. Resin marking the eye (?). The staff from the Šventoji 3 site. Antler (photograph by Gvidas Slah).
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dewlap. The surface has only been partially polished’ 
(Rimantienė 1979, p. 106).
A traceological analysis simply confirmed this accu-
rate description. A microscopic examination revealed 
traces of flint knife incisions, rough stone polishing, 
and chisel marks.  
The microscopic inspection also revealed a trace of 
resin that is reminiscent of the animal›s eye (Fig. 10). 
Perhaps Stone Age craftsmen used resin to sketch out 
their incision marks, or this was a complete artefact, 
and resin was simply used to depict what is carved out 
in the previously discussed staff from the same site. 
The use of resin in Stone Age decoration was a fre-
quent phenomenon. The abundant use of resin is best 
seen on a fish spear from Stone Age site 6 at Šventoji 
(Fig. 11).
At the Daktariškė 5 site, an amber pulley and chain 
link (Fig. 12) were discovered to have ornamenta-
tion of a dark-coloured material. A chemical analysis 
revealed that the decoration had been filled in with a 
material composed of pine resin, charcoal and beeswax 
(Butrimas et al. in this issue) 
The third and smallest staff, measuring 14.8 centime-
tres, was found at the Šventoji 4 site, and is made from 
the rib of an elk (Fig. 13). Because the rib is so thin, the 
animal is depicted as a silhouette, as if it were a paper 
cut-out. Even a microscopic inspection of the staff›s 
Fig. 11. Traces of resin in the decoration on the fish spear found at the Šventoji 6 site (photograph by Tomas Rimkus).
Fig. 12. Traces of resin in the decoration of amber artefacts found at the Daktariškės 5 site (photograph by Gvidas Slah).
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surfaces did not reveal any ornamentation or traces 
of details depicting the head. A flint knife was used to 
shape the rib, which was also polished with stone. The 
polishing work is rather chaotic, going in multiple di-
rections (Fig. 14). In some places, the bone structure is 
revealed. It is possible that sand was used as an abra-
sive material. The ear and head were polished more 
meticulously. The hole drilled into the bottom of the 
staff is broken in the direction of the string that held 
it, clearly indicating that this staff was carried upside-
down, much like its larger counterpart (Fig. 15).
Too l s
As we have already mentioned in the description of 
the use-wear analysis, the staffs were shaped, cut and 
polished using a limited number of tools: flint knives, 
cutters, chisels and drills. The pieces were polished 
with stone, and maybe even sand. The thin lines are 
scratched out with single knife incisions to form a 
net-like decoration, while thicker and deeper inci-
sions, such as the ones depicting the elk’s teeth, were 
made using several carving actions. Decorative inci-
sions were made on already polished surfaces, and the 
surfaces were polished again once the lines had been 
carved out. 
The flint tools found at the Šventoji 3 and 4 sites 
were not particularly expressive; however, they were 
enough to give the staffs their basic shape and subtle 
details (Fig. 16).
E lk  s t a ff s  i n  pe t rog lyphs  and  the i r 
ups ide -down  hang ing  pos i t i on
Motifs with elk staffs have long been discovered in 
Scandinavian petroglyphs, and are associated with 
magic manipulation (Kashina, Zhulnikov 2011, pp. 
24–28). The use-wear analysis of the staff from the 
Šventoji 3 site seems to confirm this symbolic func-
tion, because no other traces of wear have been found 
to indicate that the staff was somehow used for beating 
elk, an idea suggested by Jan Magne Gjerde based on 
Fig. 13. The staff from the Šventoji 4 
site, 14.8 centimetres long. Bone, LNM 
EM 2136: 160 (photograph by Marius 
Iršėnas).
Fig. 14. A surface polished in multiple directions. The staff from the Šventoji 4 
site. Bone (photograph by Gvidas Slah).
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Fig. 15. The hole at the bottom of the staff from the Šventoji 4 site and the use-wear analysis indicate the position the staff 
was carried in (photograph by Gvidas Slah and Marius Iršėnas).
Fig. 16. Flint tools from Šventoji sites 3 and 4 that could have been used to make elk staffs (after Rimantienė 2005, Figs. 
146, 169, 216).
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a petroglyph from Alta (Fig. 17). He interprets the im-
age depicted in Fig. 17 as the scene of killing an elk 
(Gjerde 2016, pp. 74–91). 
Ethnographic literature on Nordic tribes presents vari-
ous facts about the use of elk staffs for beating drums 
(Ivanov 1970, p. 162). However, our analysis of the 
staff from the Šventoji 3 site does not provide evidence 
for wear resulting from such use. Based on Scandina-
vian petroglyphs, the staffs were carried high in a ver-
tical (Fig. 18: 1) or horizontal position, and also in an 
outstretched hand position (Kashina, Zhulnikov 2011 
p. 25). One petroglyph possibly illustrates a staff tied at 
the waist in a horizontal position; probably the result of 
active movement, in what could be a ritual dance (Fig. 
18: 2) (Larsson, Broström 2011, p. 14). 
This image best illustrates how the staffs from the 
Šventoji 3 and 4 sites were carried. Even if the petro-
glyphs do not depict elk staffs specifically, it would be 
difficult to imagine a more suitable place to tie such 
a staff other than at the waist. Our use-wear analysis 
has shown that the staff spent much of its time in an 
upside-down position. 
Traces of this upside-down hanging have also been 
observed with zoomorphic and anthropomorphic 
figurines from Stone Age sites in Latvia, Estonia and 
Finland: Abora (Loze 1975, Figs. 7: 3, 4), Sarnate 
(Vankina 1970, Table LV: 6), Tamula (Kriiska et al. 
2007, Fig. 8), Valma (Jaanits 1965, Fig. 7: 2), Astu-
vansalmi (Grönhagen 1994, Figs. 1, 2) and Metsäpirtti 
(Äyräpää 1945, Fig. 2) (Fig. 19).
We might compare elk staffs to miniature two-to-
five-centimetre figurines, but the variety, chronologi-
cal proximity and location of these figurines indicate 
a widespread tradition of carrying representations 
upside-down, the meaning of which we cannot unfor-
tunately reconstruct. However, concluding that this tra-
dition of carrying things upside-down does exist would 
provide additional information in the process of recon-
Fig. 17. Petroglyph, Alta, Norway (after Gjerde 2016).
Fig. 18. Petroglyphs depicting figures with elk staffs in Nämforsen (after Larsson, Broström 2011).
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structing perceptions and depictions of Stone Age life 
in the Baltic region. 
Rad ioca rbon  da t ing
Another significant result of this study was the suc-
cessful radiocarbon dating of the sample of the staff 
from the Šventoji 3 site at a Kiel University labora-
tory (KIA-51366) 4766 ± 31bp 3640–3510 (91.5%) 
or 3420–3380 (3.9%) cal BC. Up to this point, two 
dates had been known from the Šventoji 3 site: from 
a radiocarbon-dated wooden stake (Vib-9) 4410±70 bp 
(3263–2917 BC), and animal bones from a site layer 
(Ki-9457) 4120±70 bp (2873–2504 BC). 
The date we pinpointed comes approximately 300 
years before these two known dates; however, it does 
not change the dating of the actual site. There is sub-
stantial evidence to indicate that the more elegant 
44-centimetre staff is of a similar age. 
The smaller staff from the Šventoji 4 site can only 
be dated based on dated wood remnants and seal ribs 
found in the layers of the Šventoji 2 and 4 sites, which 
form a single complex. Fourteen dates have been es-
tablished, in an interval ranging from 4036 to 2625 cal 
BC, averaging out at 3200 cal BC (Rimantienė 2005, 
pp. 286-288). 
The staffs from Olenij Ostrov, which are similar to 
those found at the Šventoji sites, are dated at 6200 cal 
Fig. 19. Figurines that hang upside-down, from: 1  Abora (LNVM, photograph by Marius Iršėnas); 2  Sarnatė (LNVM, pho-
tograph by Marius Iršėnas); 3  Tamula (ARCTU, photograph by Marius Iršėnas); 4  Valma ARCTU (ARCTU, photograph 
by Marius Iršėnas); 5  Juodkrantė (after Klebs 1882, Table VIII: 21); 6, 7  Astuvansalmi (after Grönhagen 1994, Figs. 1–2); 
8  Metsäpirtti (after Äyräpää 1945, Fig. 2). All pictures not to scale.
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BC (Mannermaa et al. 2008). They are separated by a 
geographical distance of 1,300 kilometres and a chron-
ological distance of 2,500 years. This interval of time 
also includes an elk staff from collective grave No 274-
278 of the Zvejnieki burial site, which is dated 4522–
4317 cal BC (Zagorska 2006, p. 102). On the eastern 
side of the Baltic Sea, even more sculptural depictions 
of elk have been found, and even though they have 
not been dated directly, they belong to monuments 
and contexts that allow us to attribute them to the pe-
riod from 6200 BC to 2000 BC (Kashina, Zhulnikov 
2011, pp. 18-21). This long-standing use of elk staffs 
is also confirmed by dozens of petroglyphic depictions 
at Alta, Namforsen, Vingen, Kanozero, Kareckij Nos 
and Zalavruga in Scandinavia and Karelia, which have 
been dated to a period ranging from 5000 to 2000 BC 
(Gjerde 2010, 2016).
Conc lus ions
A use-wear analysis of three elk staffs from the Šventoji 
sites has revealed that the staffs were made using flint 
tools: a knife, a chisel and a drill, and a stone for pol-
ishing. A trace of resin observed through a microscope 
confirms the significance of resin as a material used 
to decorate Stone Age artefacts. The use-wear analysis 
did not reveal any evidence to suggest that the staffs 
were used to kill animals when hunting, or any traces 
of wear from other activity, such as beating drums. The 
holes drilled into the bottom of the two Šventoji staffs 
reflect a widespread tradition in the Baltic region at the 
time (4000–2000 BC) of carrying various anthropo-
morphic and zoomorphic figurines upside-down. The 
radiocarbon-dating of the staff from the Šventoji site 
3 confirms the known dates of the site, and is in line 
with the chronological order of other elk staffs in the 
Baltic region.
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25vaizduojančios lazdos. Trasologiniai lazdų tyrimai atskleidė, kad jos buvo gamintos itin kruopščiai, nau-
dojant aštrius titnago ir kitokios uolienos įrankius. 
Lazdose stengtasi kuo detaliau vaizduoti anatomines 
briedžių dalis. Ant dirbinių rasta daug įkartų, įbrėžimų, 
šlifavimo pėdsakų, kurie rodo sudėtingą ir ilgą jų ga-
mybos procesą. Ant vienos iš Šventosios 3 gyvenvietė-
je aptiktos lazdos akių vietoje rasta dervos. Manytina, 
kad juoda derva pabrėžė gyvūno akis, kurios nebuvo 
kruopščiai suformuotos titnago įrankiais. Šventosios 3 
ir 4B gyvenvietėse titnago įrankių rasta labai nedaug, 
tačiau tarp jų pasitaikė peilių, grąžtelių ir kaltelių, kurie 
galėjo būti naudojami gaminant lazdas. Viena iš Šven-
tosios 3 gyvenvietėje rastų lazdų datuota 3640–3510 
cal BC laikotarpiu, kuris mena vidurini neolitą. Iki šiol 
vyksta diskusijos dėl šių dirbinių paskirties. Trasologi-
niais tyrimais nepavyko gauti duomenų apie lazdų nau-
dojimą. Ant jų paviršiaus nerasta jokių nusidėvėjimo 
pėdsakų ar kontaktų su labai kietomis medžiagomis. 
Atlikta mikroskopinė analizė tik patvirtintų lazdų ritu-
alinę-simbolinę prasmę. 
